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INTRODUCTION 
Autism Spectrum Disorder (ASD) is a developmental disorder that affects social communication and interaction, 
as well as behavior and sensory processing. According to the Centers for Disease Control and Prevention (CDC), 
about one in 54 children in the United States has ASD. Children with ASD often have difficulties in various 
aspects of learning, including recognizing shapes and colors. This affects a person's behavior, speech, and social 
interactions is autism, commonly known as autism spectrum disorder (ASD). Because it is a spectrum disease, 
each person will experience the symptoms and severity of the condition differently. Having trouble communicating 
both verbally and nonverbally, having trouble interacting with others, engaging in repetitive activities or routines, 
and having a narrow range of interests are some frequent signs of autism 
Recognizing shapes and colors is a critical skill for children with ASD, as it helps them in their daily routines and 
interactions with the environment. However, traditional teaching methods may not be effective for children with 
ASD, as they have different learning styles and preferences. Therefore, there is a growing need to develop and 
implement innovative learning devices that can cater to the unique learning needs of children with ASD. 
In recent years, technology has been increasingly used to develop assistive devices for children with ASD. These 
devices offer a more engaging and interactive way of learning that can help children with ASD to better 
understand and remember concepts.  
This device is  designed to be easy to use and adaptable to the individual needs and preferences of each child. It 
uses a range of visual and auditory cues to help children with ASD learn and remember shapes and colors, and 
can be customized to suit different levels of learning. This paper aims to evaluate the effectiveness of this device 
in teaching shapes and colors to children with ASD. The paper will also discuss the potential benefits and 
limitations of using technology-based learning devices for children with ASD, and explore future directions for 
research in this area. 
 
LITERATURE SURVEY 
 
Research has shown that children with autism benefit from early intervention and specialized education programs. 
Traditional methods of teaching may not be effective for children with autism due to their unique learning styles 
and preferences. Learning devices, such as tablets, smartphones, and specialized software, can be used to 
supplement traditional methods and provide a more engaging and interactive learning experience. 
 
The study by Peter Francis et al. demonstrates how new technologies are beneficial in enhancing the learning 
methods for autistic people and how different it is to incorporate people with autism in the design process so that 
learning gadgets may be created in the most user-centric way possible [1]. Several existing educational tools and 
mobile have drawbacks, such as the fact that they are not portable and contain numerous circuits within, and 
some autistic children may not find the mobile apps appealing[2][3]. The names of items can be memorised using 
a device developed by Mónica A. Carreo-León et al. that uses radio frequency identification, however it may only 
be useful for a limited number of activities. [4]. Á. C. Júnior mentioned in their study about the alternative 
communication devices for autism children and also how can they be used as learning devices [5]. A study by 
Odom et al.  found that technology-based interventions, such as video modeling and virtual reality, can be 
effective in promoting social communication and play skills in children with autism [6]. Another study by Moore et 
al. evaluated the effectiveness of a tablet-based app that used visual supports and prompting to teach self-care 
skills to children with autism [7]. In addition to improving learning outcomes, learning devices can also help to 
reduce anxiety and increase motivation and engagement in educational activities for children with autism. A study 
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by Hourcade et al.found that an interactive tabletop game that incorporated social stories and visual supports was 
effective in increasing the social engagement of children with autism [8]. 
 
Despite the potential benefits of learning devices for children with autism, there are also challenges and 
limitations that need to be addressed. For instance, some children with autism may have sensory sensitivities that 
make it difficult to use certain types of technology. Furthermore, the use of technology may not be appropriate for 
all children with autism, and it is important to consider individual needs and preferences when developing and 
implementing learning devices. 
 
METHODOLOGY 
This device is a learning aid which helps in learning the labels of basic shapes. Eight Shapes (Arrow, Circle, 
Rectangle, Square, Pentagon, Hexagon, Star, Triangle) and eight colour (Red, green purple, Blue) as shown in 
Figure 2. There are two modes one is for learning shape and other is for learning colours . These shapes or 
colours need to be identified using this device by the autistic children and need to arrange the given blocks 
according to the shapes and colour on the device . Every correct arrangement is indicated by changing the LED 
colour from red to green and gives corresponding colour or shape voice output.  
The female side of the every shape has two pins, and the male side of the shape contains the aluminum foil, 
When the right block fits in the right shape, the two pins are electrically connected via an aluminum foil, then the 
microcontroller will be triggered and gives corresponding voice output and an LED to change from red to green, 
which attracts the children with autism and indicates that the task is done correctly. 

 
Figure 1: Block Diagram  
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Figure 2: Prototype 
 

CASE STUDY 
A pilot study was conducted autistic Children  at a special education school in Hyderabad, India as shown in 
Figure 3, Figure 4, Figure 5 with different age groups to evaluate the effectiveness of the device in enhancing 
learning and communication skills in children with autism with the different age groups. The children were very 
enthusiastic and interested to learn and from the device as it was seeking their attention through the LED’s and 
voice output. compared to the existing static learning aid this device is helping to learn the autistic children 
interactively in short time  

 
Figure 3 : Five  year child                      Figure 4: Eight year child                Figure 5: Fourteen year child  
 
 
 
 
 
 
 
 
 

Figure 4: Table  
 
 
 
 
 
 
 
 

 

 

 
 

S. No. 
Age Group 

(Years) 

Time taken to learn on  

Static Existing Learning Aid 

Time taken to learn on  

AAKAR VARNADYAY 

1 5 to 8 4-5 Weeks 3-4 Weeks 

2 8 to 10 3-4 Weeks 1-2 Weeks 

3 10 to 15 2-3 Weeks 1-2 Weeks 
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RESULTS  
The development of a this learning device for children with autism has shown promising results in improving their 
learning outcomes and increasing their engagement in educational activities as shown in the Figure 6. The device 
utilizes interactive technology and tailored educational content to cater to the unique needs and learning styles of 
children with autism. 
Through this device , we have identified the challenges and 
requirements of designing an effective learning device for 
children with autism, including sensory sensitivities, 
communication barriers, and individual learning preferences. 
We have also highlighted the importance of involving 
parents, educators, and therapists in the development and 
implementation of the device to ensure its effectiveness and 
usability. 
 
 

Figure 6: Graph Showing the learning Activity 

CONCULSION  
This device have the potential to significantly enhance the educational experiences and outcomes of children with 
autism. According to the study done explains the effectiveness of technology-based interventions in promoting 
social communication, play skills, and self-care skills in children with autism. However, further research is needed 
to evaluate the long-term benefits and limitations of this devices for children with autism, and to develop more 
individualized and inclusive learning devices that can cater to the unique needs and preferences of each child. 
Through this project, we have identified the challenges and requirements of designing an effective learning device 
for children with autism, including sensory sensitivities, communication barriers, and individual learning 
preferences. We have also highlighted the importance of involving parents, educators, and therapists in the 
development and implementation of the device to ensure its effectiveness and usability. 
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